Epigenetic regulation of dendritic cell differentiation and function by oxidized phospholipids.
Dendritic cells (DCs) are the key cell type in the regulation of an adaptive immune response. Under inflammatory conditions monocytes can give rise to immunostimulatory DCs, depending on microenvironmental stimuli. Here we show that oxidized phospholipids (Ox-Pls), which are generated during inflammatory reactions, dysregulate the differentiation of DCs. DCs generated in the presence of Ox-Pls up-regulated the typical DC marker DC-SIGN but did not express CD1a, CD1b, and CD1c. These DCs generated in the presence of Ox-Pls had a substantially diminished T cell-stimulating capacity after stimulation with Toll-like receptor ligands. Toll-like receptor ligand-induced production of interleukin-12 also was strongly diminished, whereas induction of CD83 was not altered. In addition, we found that Ox-Pls strongly inhibit inflammatory stimuli-induced phosphorylation of histone H3, a key step of interleukin-12 production, yet leaving activation of nuclear factor-kappaB unaltered. Taken together, Ox-Pls present during differentiation yielded DCs with a reduced capacity to become immunostimulatory mature DCs. Furthermore, the presence of Ox-Pls blocked histone modifications required for full activation of DCs. Therefore, inflammation-derived Ox-Pls control DC functions in part by epigenetic mechanisms.